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ABSTRACT 

An onboard observer program was conducted to monitor incidental hook and release of 
chinook salmon during chinook non-retention periods of the 1987 Southeast Alaska summer 
troll fishery. Chinook non-retention regulations were implemented after chinook catch ceilings 
established by the Pacific Salmon Commission were reached and the troll fishery remained 
open for other species. Thirty-two volunteer troll vessels participated with observers logging 
approximately 132.6 gear days (13.7 fishing hours per gear day). Observers recorded 
numbers, size and condition of chinook hooked and released, catch of other species, type of 
fishing gear, and fishing time and area. Average chinook hooked and released per unit fishing 
effort obtained from observer vessels was combined with estimates of total fleet fishing effort 
to estimate total numbers of chinook hooked and released. Average hook and release 
mortality rates obtained from an independent study were used to calculate total hook and 
release mortalities. 

Chinook non-retention occurred for 60 days during the 1987 summer troll season. An 
estimated 193.7 thousand legal size chinook (28" or larger) and 176.2 thousand sublegal size 
chinook (less than 28") were hooked and released during this period. Using the Wertheimer 
(1988) hook and release mortality rate estimates of 22.l0I0 and 26.0% for legal and sublegal 
size chinook respectively yielded estimated mortalities of 42.8 thousand legal size chinook and 
45.8 thousand sublegal size chinook during 1987 chinook non-retention periods. Minimum and 
maximum estimates were also calculated using 90% confidence interval estimates for numbers 
of chinook hooked and released, and minimum and maximum mortality rate estimates. 

A number of measures were taken to reduce and minimize chinook hook and release 
mortalities during the 1987 troll season. Several outer coastal areas of high chinook 
abundance were closed during a portion of the chinook season to slow chinook catch rates 
and shorten the non-retention period; similar areas were also closed to all trolling during non- 
retention periods to reduce chinook encounters. A public information program was continued 
in 1987 to advise fishermen of ways to reduce chinook encounters and to minimize hook and 
release injuries. In response to continued increases in chinook abundance and corresponding 
increases in chinook non-retention observed in 1987. the Alaska Board of Fisheries has 
implemented regulations delaying opening of the summer troll season until July 1 beginning 
in 1988. 



INTRODUCTION 

An onboard observer program was conducted by the Alaska Department of Fish and Game 
(ADF&G) to monitor incidental hook and release of chinook salmon during chinook non- 
retention periods of the 1987 Southeast Alaska summer troll fishery. Chinook non-retention 
regulations were implemented during the 1987 season to ensure that the troll chinook 
catch, combined with chinook salmon catches in other Southeast Alaska fisheries, did not 
exceed the all-gear base catch ceiling of 263,000 chinook salmon. This ceiling was 
established under provisions of the U.S./Canada Pacific Salmon Treaty. An allowance is 
also provided for harvest of Alaska hatchery chinook salmon in addition to the base catch 
ceiling. Chinook salmon catch ceilings and other chinook conservation measures have 
been implemented under the Treaty since 1985 as part of a 15-year coastwide rebuilding 
program for depressed natural chinook stocks. 

Provisions of the Pacific Salmon Treaty require that incidental mortalities of chinook salmon 
be monitored in all fisheries on a coastwide basis, and that potential impacts of such 
mortalities n the natural stock rebuilding program be assessed. The Chinook Technical 
Committee of the Pacific Salmon Commission (the Treaty implementing body) is currently 
conducting this assessment. Treaty provisions also require that measures be taken to 
minimize the effects of such incidental mortalities on the rebuilding program. 

Several measures were taken in 1987 to minimize incidental hook and release mortalities 
of chinook salmon by the Southeast Alaska troll fishery. First, area closures were 
implemented July 4-12 in five outer coastal areas of frequent high chinook abundance to 
slow the chinook catch rate and extend the troll chinook season, thereby reducing the 
chinook non-retention period. Second, similar areas were closed to all trolling during the 
chinook non-retention period beginning July 13 to reduce the incidence of chinook hook 
and release. (Descriptions of these 1987 area closures are included as Appendix A.) 
Third, a public information program was conducted by ADF&G, in cooperation with the 
Alaska Trollers Association (ATA), to assist trollers in reducing chinook hook and release 
and associated mortalities. Trollers were advised to avoid areas of high chinook 
abundance encountered while fishing for coho and other non-chinook species. They were 
also advised to utilize fishing techniques, such as light leaders and small hooks, which 
would reduce incidental chinook hook and release. Finally, information was provided on 
release techniques which would help minimize injuries and mortalities of incidentally hooked 
chinook salmon. (A copy of an ATA informational leaflet distributed to trollers is included 
as Appendix B.) 

Following the 1987 summer troll chinook season, which extended from June 20 through 
July 12, chinook non-retention regulations were implemented during the remainder of the 



summer troll season from July 13 through August 2, and from August 13 through 
September 20 (Table 1). (A ten-day all species closure was implemented August 3-12 for 
coho management purposes.) After the chinook closure, the troll fishery targeted primarily 
on who salmon harvesting approximately 895 thousand coho, or 86 percent of the total 
season catch of 1.04 million coho salmon. During the same period, approximately 366,000 
pink salmon (75% of the season total), 9,200 chum salmon (72%) and 7,600 sockeye 
salmon (78%) were also harvested, mostly incidental to coho salmon. While fishing for 
other species, trollers were required to immediately release any incidentally hooked chinook 
salmon. 

Funding for the 1987 onboard observer program to monitor incidental hook and release of 
chinook salmon in the troll fishery was provided by Pacific Salmon Treaty implementation 
funds. These funds are administered by the National Marine Fisheries Service of the 
National Oceans and Atmospheric Administration. 

METHODS 

Methods employed to monitor hook and release of chinook salmon during chinook non- 
retention periods of the 1987 Southeast Alaska troll fishery were similar to those used in 
1985 and 1986 as described in Davis et al. (1986) and (1987). ADF&G observers on 
board volunteer commercial troll vessels recorded hook and release of chinook salmon 
while vessels were engaged in fishing operations for other species of salmon. Observer 
effort was distributed throughout time and area to the extent possible given the availability 
of observers and volunteer vessels. Fishermen participating in the program received 
renumeration to compensate for additional expenses incurred as a result of accommodating 
onboard observers. 

Trollers participating in the observer program received no special instructions regarding 
fishing areas or techniques, but were encouraged to conduct normal commercial fishing 
operations for coho and other non-chinook species. Salmon, excluding chinook salmon, 
legally retained by the fishermen were sold in the usual commercial markets with proceeds 
accruing to the fishermen. Incidentally hooked chinook salmon were released by fishermen 
using a standard technique of bringing the fish to the stem of the boat and disengaging the 
hook with a gaff, or release stick, without removing the fish from the water. 

Observers recorded information on numbers, approximate size, and apparent condition of 
chinook salmon incidentally hooked and released by volunteer vessels while targeting on 
other species. Information on area and fishing time was also recorded. Fishing time was 



used to compute chinook hook and release rates per unit of fishing effort. Other 
information recorded included catches of coho and other nonchinook species, type of 
fishing gear, and depth of gear. A copy of the daily data collection form is included as 
Figure 1. 

Observers were instructed to record the approximate size of chinook salmon incidentally 
hooked and released by two size categories: 28 inches or greater in overall length (legal 
size during troll chinook fisheries); or less than 28 inches (sublegal size). To prevent 
excessive handling of fish required for direct measurement, fishermen were asked assist 
the observers in judging the size of incidentally hooked chinook salmon as to legal or 
sublegal size while releasing the fish. 

The apparent condition of chinook salmon hooked and released was recorded by observers 
according to one of three categories. 

(1) Minor lniurv - the fish was hooked near the outer portion of the mouth, little or no 
bleeding was observed, and the fish swam away quickly after being released; 

(2) Serious Iniury - the fish was hooked in or near the gills or eyes, severe bleeding 
was observed, and the fish swam away slowly or appeared stunned after release; 

(3) Dead - the fish appeared to be dead, no swimming activity was observed, and the 
fish floated or sank upon release. 

Average numbers of chinook hooked and released per unit fishing effort by observer troll 
vessels was expanded by the estimated total troll fleet fishing effort to estimate total 
numbers of chinook salmon hooked and released by all troll vessels during chinook non- 
retention periods. Estimates were initially calculated by timelarea strata to account for 
spatial and temporal differences in chinook encounter rates; timelarea estimates were then 
aggregated to yield total estimates. 

Within timelarea strata, estimates of numbers of chinook hooked and released per gear day 
by individual observer vessels were used to calculate sample variances. Strata sample 
variances were then used to calculate sample variances, standard errors and confidence 
intervals for estimates of total chinook hooked and released (Appendix D). 

To estimate total mortalities of chinook salmon hooked and released during 1987 chinook 
non-retention periods, total numbers of chinook hooked and released estimated from 
onboard observer data were multiplied by hook and release mortality rates obtained from 
an independent study conducted by Wertheimer et al. (1988). (Although the observer 
program provides estimates of immediate mortality rates, i.e. the proportion of hooked and 



released chinook which are dead when released, it does not provide a direct estimate of 
delayed mortality rates, i.e. the proportion of live chinook released which subsequently die.) 

RESULTS 

Observers spent approximately 132.6 gear days (13.7 fishing hours per gear day) on board 
volunteer commercial troll vessels to monitor incidental hook and release of chinook salmon 
during chinook non-retention periods of the 1987 Southeast Alaska summer troll season 
(Table 2). Thirty-two different commercial troll vessels participated in the program. A total 
of 1,594 chinook salmon of all sizes were hooked and released by observer vessels during 
observer coverage periods (Table 3). 

For purposes of this analysis, observer data on incidental hook and release of chinook 
salmon was combined within each of six different areas, three outside and three inside 
areas (Figure 2). Data was also combined within two different time periods, July 13 
through August 2 and August 13 through September 20. (The troll fishery was closed to 
all fishing Aug. 3-12). No observations were available for the northern outside area, 
therefore average chinook hook and release rates from the adjacent central outside area 
were used to derive estimates of chinook hooked and released in the northern outside 
area. 

Distribution of observer effort among area strata in 1987 was similar to the distribution of 
fleet effort as shown in the table below: 

Comparison of Area Distribution of Onboard Observer Effort and Troll Fleet Effort During 
the 1987 Season 

Estimated 
Observer Gear Days Fleet Gear Days 
Number Percent Number Percent 

NorthICentral 
Outside 62.46 47% 16,491 53% 

South Outside 33.82 26% 5,778 18% 
North Inside 14.86 11% 4,998 16% 
Central Inside 12.45 9% 2,499 8% 
South Inside 9.01 7% 1,641 5% 

Totals 132.60 100% 31,407 100% 

11 Fleet gear days estimated from aerial overflights and open fishing days (Appendix 3). 

4 



The majority of the observer effort (73%), as well as the fleet effort (71%), occurred in the 
outside areas. Approximately 27 percent of the observer effort and 29 percent of the fleet 
effort occurred in inside areas. 

Average catch and release rates for chinook salmon of all sizes by observer vessels during 
July 13 through August 2 ranged from 9.2 chinook per gear day in the southern inside 
area to 16.4 in the central outside area (Table 2). During the second observation period, 
August 13 through September 20, catch and release rates ranged from 4.5 chinook of all 
sizes per gear day in the southern outside area to 37.9 in the southern inside area. For 
both periods combined, the average catch and release rate, weighted by fleet effort, was 
11.8 chinook of all sizes per gear day (Table 3). Comparisons of 1987 chinook catch and 
release rates during chinook non-retention periods with observations in 1985 and 1986 as 
reported by Davis et al. (1985) and (1986) are shown below. 

Comparison of Chinook Hook and Release Rates During Chinook Non-Retention Periods of 
the Southeast Alaska Troll Fishery 

Average Numbers of Chinook Salmon 
Hooked and Released Per Gear Day 
Legal Size Sublegal Size 

Year (L 28 in.) (< 28 in.) Total 

The average catch and release rate of 11.8 chinook of all sizes per gear day in 1987 
represented an increase of 34 and 37 percent above the 1985 (8.8) and 1986 (8.2) rates 
respectively. For legal size chinook, the average rate of 6.2 fish per gear day in 1987 
was an increase of 32 percent over the 1985 rate of 4.7 fish per gear day, and 77 percent 
over the 1986 rate of 3.5 legal chinook per gear day. The 1987 rate of 5.6 sublegal 
chinook per gear day represented an increase of 37 and 19 percent above 1985 and 1986 
respectively. 

The percentage of legal size versus sublegal size chinook hooked and released by 
observer boats in 1987 varied considerably by time and area. Percentages of legal size 
chinook ranged from 78.8 percent in the central outside area during the second period to 
6.5 percent in the southern inside area during the first period. However, the overall 
percentage of legal size chinook hooked and released, weighted by fleet effort for each 
timelarea strata, was 52.5 percent. This is equivalent to a sublegal to legal chinook ratio 
of 0.9:1 or approximately 1:1. As shown below, the relative proportion of legal and 
sublegal size chinook hooked and released in 1987 were similar to 1985, but 
proportionately more sublegal chinook were hooked and released in 1986 (Davis et al. 
1986 and 1987). 



Comparison of Percentages of Legal and Sublegal Chinook Hooked and Released During 
Chinook Non-Retention Periods of the Southeast Alaska Troll Fishery, 1985-87 

Percentages of Chinook Salmon Ratio of 
Hooked and Released Sublegal 

Legal Size Sublegal Size to Legal 
Year (1 28 in.) (< 28 in.) 

Estimated Total Numbers of Chinook Hooked and Released 

Total numbers of chinook salmon hooked and released during chinook non-retention 
periods of the 1987 Southeast Alaska summer troll season were derived from average 
chinook catch and release rates obtained from the onboard observer program, expanded by 
estimates of total fleet fishing effort in each of the timelarea strata (Table 4). Estimates of 
fleet fishing effort were obtained from vessel counts made during aerial overflights 
expanded for total fishing days (for non-chinook species) during chinook non-retention 
periods (Appendix C). 

An estimated 193.5 thousand legal size chinook salmon were hooked and released during 
60 days of troll chinook non-retention in 1987 (Table 4). Lower and upper 90 percent 
confidence intervals were estimated to be 151.1 and 236.4 thousand respectively. [See 
Appendix 4 for a description of procedures used to derive variance estimates.] 
Approximately 176.2 thousand sublegal chinook were estimated to have been hooked and 
released during the non-retention periods. Ninety percent confidence intervals for sublegal 
chinook were 154.8 and 197.6 thousand. 

Observed Condition of Chinook Hooked and Released 

Observers recorded apparent condition of chinook salmon hooked and released according 
to three categories: minor injury, serious injury, or dead. Visual characteristics associated 
with each injury category were described in the Methods section. Within each size 
category, legal and sublegal, observer data on condition of released chinook was combined 
for all timelarea strata. Hook and release injury rates are assumed to be independent of 
time or area. 

For legal size chinook 28 inches and larger, 763 of which were observed during 1987, 
injury category percentages were as follows: minor - 89.3%; serious - 9.0%; dead - 1.5% 
(Table 5). For the 831 sublegal size chinook observed, injury category percentages were: 
minor - 73.0"/0; serious - 17.9%; dead - 9.0%. 



Observer condition ratings in 1987 were similar to those reported by Davis et al. (1987) for 
1985 and 1986 as shown below: 

Comparison of Observer Condition Ratings for Chinook Salmon Hooked and Released 
During Chinook Non-Retention Periods of the Southeast Alaska Troll Fishery, 1985-87 

Condition Categories 
Sample Serious 

Year Size Minor Serious Dead + Dead 

Leaal Size (28 inches or lamer) 
1985 373 86.8% 10.7% 2.4% 13.1% 

--- 

Weighted 
~verages" 88.1 % 9.8% 2.0% 11.8% 

Subleaal Size (less than 28 inches) 
1985 791 71.8% 17.5% 12.9% 28.1% 

Weighted 
~ v e r a g  es" 73.0% 16.9% 11.0% 27.9% 

11 Annual averages weighted by samples sizes. 

A higher percentage of sublegal size chinook were recorded by observers as dead when 
released than for legal size chinook in each of the three years; on average 11.0 percent 
versus 2.0 percent. Davis et al. (1986) noted "The higher percent of sublegal size chinook 
categorized as dead appeared to be the result of more of the smaller fish drowning while 
being dragged on the gear". It is also noted that the percentage of seriously wounded 
was higher for sublegal chinook (average 16.9 versus 9.8 percent). Consequently, the 
percentage of seriously wounded plus dead was also higher, with an average of 26.9 
percent for sublegal versus 11.8 percent for legal size chinook. 

Estimation of Hook and Release Mortalities Rates 

To estimate total mortalities resulting from hook and release of chinook salmon by all 
vessels during troll chinook non-retention periods, it is necessary to estimate (1) total 
numbers of chinook hooked and released; and (2) total (immediate plus delayed) mortality 
rates for those fish. Numbers of chinook salmon hooked and released during 1987 chinook 
non-retention periods can be estimated directly from the observer program as described 
above. However, observer data does not allow direct estimation of total mortality rates. 
Although "immediate" mortality rates can be estimated from the percentage of chinook 
observed to be dead when released, the "delayedn mortality rate for chinook which are 



alive when released but subsequently die due to injuries Cannot be estimated from the 
observer study. 

Numerous studies have been conducted which provide some information on hook and 
release mortalities. Based on an extensive review of most studies conducted prior to 1970, 
Wright (1970) concluded that 15 to 45 percent was the most probable range of mortality 
rates for hook and release fisheries. He further concluded however, that for studies 
reviewed, "estimates above 30% are probably somewhat excessive since they are based 
either on control group experiments where seriously injured fish were included as total 
mortalities or on tank-holding experiments where the stress caused by artificial experimental 
conditions may have contributed materially to observed losses". 

During 1986 and 1987, Wertheimer (1 988) conducted studies in Southeast Alaska designed 
specifically to estimate total mortality rates of chinook salmon hooked and released by 
commercial troll gear. In these studies, chinook salmon hooked by chartered commercial 
troll vessels were transferred to large (1700 cubic meter) holding pens and held for five 
days to observe delayed mortalities. In 1986 observations were made on 506 chinook (108 
legal size; 398 sublegal size) and in 1987 on 913 chinook (550 legal and 363 sublegal), for 
a total of 1,419 chinook of all sizes. 

Maximum likelihood estimates of mortality rates (with 95% confidence intervals in 
parentheses) from the 1987 holding pen study were: legal size chinook - 19.0% (15.5 - 
22.5%); sublegal size chinook - 18.3% (14.0 - 22.6%). By comparison, corresponding 
estimates from the 1986 study were: legal size chinook - 20.4% (9.0 - 31.9%); sublegal 
size chinook - 24.6% (20.1 - 29.0%). 

In an attempt to adjust for potential negative bias in mortality rate estimates due to 
unmeasured mortalities occurring after the five-day holding period, Wertheimer also utilized 
information from two earlier taglrecovery studies used to estimate hook and release 
mortalities (Butler and Loeffel 1972 and Wright 1970). 
Based on his 1986-87 studies, and information from the two earlier mortality studies, 
Wertheimer (op cit.) concluded that the most likely range of total (immediate plus delayed) 
hook and release mortality rates for troll gear is as follows: 

Total Mortality Rate Estimates 

Chinook Size Category Low Point High 

Legal size (1 28 inch.) 18.5% 22.1% 26.0% 
Sublegal size (< 28 inch.) 22.1 % 26.0% 26.4% 

All studies used to estimate hook and release mortality rates contain some potential for 
bias due to different handling procedures used in the studies and normal commercial 
trolling operations. For example, additional handling and holding of chinook salmon during 
the studies would be expected to contribute some positive bias (overestimation), while 
shorter time on gear would be expected to result in some negative bias (underestimation). 
However, the combined effect of these biases is thought to be small relative to the effects 
estimated by the Wertheimer studies. 



The Wertheimer studies are considered to provide the best current information on probable 
mortality rates of chinook salmon hooked and released in the Southeast Alaska troll fishery. 
Therefore, mortality rate estimates provided by Wertheimer (op cit.) were used to derive 
estimates of total chinook hook and release mortalities during chinook non-retention periods 
of the 1987 troll fishery. 

Estimation of Total Hook and Release Mortalities 

Total mortalities of chinook salmon hooked and released during chinook non-retention 
periods of the 1987 Southeast Alaska troll fishery were estimated using (1) total numbers 
of chinook hooked and released calculated from the 1987 onboard observer data, and (2) 
estimates of total mortality rates reported by Wertheimer (1988). Minimum and maximum 
estimates of total mortalities were also calculated using 90 percent lower and upper 
confidence interval estimates of total chinook hooked and released, and minimum and 
maximum mortality rate estimates from Wertheimer (op cit.). Computations are summarized 
in Table 6. 

An estimated 42.8 thousand legal size (2 28 inch.) chinook salmon incurred fatal hook and 
release injuries during chinook non-retention periods of the 1987 Southeast Alaska troll 
fishery. Minimum and maximum mortality estimates for legal size chinook were 28.0 and 
52.2 thousand respectively (Table 6). 

A point estimate of 45.8 thousand was calculated for sublegal chinook (< 28 inch.) incurring 
fatal hook and release injuries during 1987 chinook non-retention periods. Minimum and 
maximum estimates for sublegal size chinook mortalities were 34.2 and 52.2 thousand 
respectively (Table 6). 

No estimate of the stock composition of chinook salmon hooked and released during 1987 
chinook non-retention periods is available from this study. However, these chinook would 
be expected to originate from a large number of natural and hatchery systems in the 
Pacific Northwest, British Columbia and Southeast Alaska. 

DISCUSSION 

Chinook salmon catch limits and other conservation measures have become progressively 
more restrictive in Southeast Alaska since 1980. These actions have been taken in 
response to both regional and coastwide conservation problems which developed during the 
1970s and early 1980s for many natural chinook salmon stocks from Southeast Alaska to 
the Columbia River. Since 1985, coordinated conservation measures have been 
implemented for U.S. and Canadian fisheries from central Oregon to Southeast Alaska as 
part of a coastwide 15-year natural chinook stock rebuilding program initiated under the 
Pacific Salmon Treaty (Anon. 1985). Because of their wide-ranging ocean migration 
patterns, many north migrating chinook stocks contribute to fisheries in jurisdictions north of 
their river of origin thus necessitating a coordinated, coastwide management approach. As 
a result of these conservation measures, escapements have increased substantially for 



many natural chinook salmon stocks during the past several years. However, incidental 
fishing mortalities of chinook salmon have also increased. 

Because the troll fishery is the major directed chinook salmon fishery in Southeast Alaska, 
accounting for approximately 80 to 90 percent of the region's chinook harvest, this fishery 
has been the most heavily impacted by recent chinook conservation measures. Chinook 
catch ceilings and other conservation measures imposed on the Southeast Alaska troll 
fishery in recent years have significantly reduced fishery impacts on chinook stocks 
contributing to this fishery. However, shortened chinook seasons and increased chinook 
abundance have resulted in increased incidental chinook mortalities. 

Although incidental chinook mortalities have increased, total Southeast Alaska fishery 
impacts on chinook salmon have been reduced. For example, the 1987 troll fishery 
operating under imposed catch limits harvested 242.3 thousand chinook salmon of which 
209.5 thousand or about 86 percent occurred during a 23day summer season. By 
comparison, the Southeast Alaska troll fishery operating year around during 1951-53 
harvested annually approximately 450 thousand chinook salmon. As recently as 1978, the 
troll harvest reached 375 thousand during a year around fishery. Given current fleet 
efficiency and chinook abundance, it is likely that the 1987 troll harvest in the absence of 
any conservation measures would have substantially exceeded these levels. Thus, even 
taking into account the estimated 1987 hook and release mortality of approximately 43 
thousand legal size chinook, the total potential impact of the 1987 troll fishery on legal size 
chinook was reduced by perhaps as much as half through imposition of catch ceilings and 
other conservation measures. 

Although it is apparent that savings of chinook salmon due to conservation measures 
implemented in the Southeast Alaska troll fishery outweigh losses due to associated 
incidental mortalities, the magnitude of such mortalities is still substantial. Such mortalities 
should be reduced and minimized to the extent possible within constraints imposed by 
basic conduct of the fishery. 

Measures Taken to Minimize Incidental Chinook Mortalities 
in the Southeast Alaska Troll Fishery 

Efforts have been made to structure the overall Southeast Alaska troll season in a manner 
which minimizes incidental mortalities of chinook salmon. This structuring has taken into 
account the following overall troll fishery management objectives: (1) allow a troll chinook 
harvest consistent with all-gear catch ceilings established under the Pacific Salmon Treaty, 
and with catch allocations established by the Board of Fisheries; (2) provide troll fishery 
access to chinook salmon produced by Alaska hatcheries; (3) provide for a historical winter 
troll chinook season; (4) provide for troll harvest of coho and other nonchinook salmon 
species consistent with conservation objectives and Board-established catch allocations. 

Chinook fishing time during the general, all-species summer troll season, defined by 
regulation as April 15 through September 30, has been reduced 86 percent from a full 
season of 169 days prior to 1980 to 23 days in 1987 (Figure 3). To accomplish this, the 
opening date of the summer troll season has been progressively delayed, from April 15 in 
1980 to June 20 in 1986 and 1987. For the last two years, this represented a delay of 
five days in the beginning of the troll coho season which normally opened June 15 by 
regulation. 



A winter troll season also occurs in Southeast Alaska from October 1 through April 14 
during which approximately 10 to 15 percent of the troll chinook catch normally occurs. 
(This percentage increased to about 25 percent in 1988 as a result of increased chinook 
abundance and fishing effort and mild weather conditions.) The Board has placed a high 
priority on maintaining the winter troll fishery because of its historical importance to the 
small rural communities of Southeast Alaska. The proportion of Alaska hatchery chinook 
is also higher during the winter fishery which occurs in inside waters than in the summer 
fishery, and this percentage has been increasing as Alaska hatchery chinook production 
has increased. Under catch ceiling management, increased winter troll catches reduce the 
number of chinook available for the summer season thereby increasing the potential for 
chinook non-retention. The Board of Fisheries has considered the need to limit winter 
catches if they continue to increase above historical levels. 

As Southeast Alaska troll chinook seasons have been reduced in response to decreasing 
chinook catch ceilings, the duration of chinook non-retention periods has increased. In 
1987, 60 days of chinook non-retention occurred compared to 42 days in 1986 and 48 
days in 1985 (Figure 3). The chinook non-retention problem was particularly exacerbated 
in 1987 by a large increase in chinook abundance which resulted in a troll fleet catch rate 
of 9,100 chinook per day. This was an increase of about 50 percent compared to the 
1986 rate of 6,000 during a similar June 20 to mid-July period (Figure 4). Although some 
areas of high chinook abundance were closed beginning July 4 to reduce fleet catch rates, 
the allowable chinook catch was still taken by July 12, and chinook non-retention occurred 
for the remainder of the season (except for a 10day all-species closure Aug. 3-12) while 
the fleet continued to fish for coho and other non-chinook species. 

To further reduce chinook non-retention and minimize associated hook and release 
mortalities, the Alaska Board of Fisheries has delayed the opening of the 1988 general 
summer troll season from June 20 until July 1. Given chinook abundance and fishing effort 
similar to 1987, 11 fewer days of chinook non-retention would be expected to occur in 
1988. Chinook hook and release mortalities would be expected to be reduced accordingly. 

In 1988, as in previous years, the Board again authorized closure of several outer coastal 
areas of frequent high chinook abundance to all trolling during any chinook non-retention 
periods when the fleet is fishing for other species. This is expected to reduce incidental 
hook and release of chinook salmon and help minimize associated incidental mortalities. 

Coastwide Incidental Chinook Salmon Mortalities 

One objective of the coordinated, coastwide chinook salmon management program 
implemented under the Pacific Salmon Treaty is minimization of incidental chinook 
mortalities. Of immediate concern is the potential impact of such mortalities on the 
Treaty's 15-year coastwide natural chinook stock rebuilding program. A more general, long 
term concern, however, is the potential loss of chinook resource benefits resulting from 
incidental fishing mortalities. 

Incidental chinook salmon mortalities occur to some extent in virtually all commercial and 
recreational fisheries. The most common and probably largest source is that due to catch 
and release of sublegal size chinook salmon in fisheries with regulated chinook size limits. 
lncidental mortalities due to release of both legal and sublegal size chinook in chinook non- 



retention fisheries targeting on other species is also an importance source, and one which 
has increased with implantation of chinook catch ceilings under the Treaty. There is 
concern that this latter source of mortalities will increase further as chinook abundance 
increases in response to Treaty-imposed chinook conservation measures. 

At the request of the Pacific Salmon Commission, the Chinook Technical Committee 
conducted an initial investigation into the coastwide problem of incidental chinook mortalities 
in all troll, net and recreational fisheries from Southeast Alaska to central Oregon. The 
initial focus was on potential effects of such mortalities on the coastwide natural chinook 
stock rebuilding program. 

Although complete information on coastwide mortalities was not available, the Chinook 
Technical Committee (1987) did conclude that: "Information available from agency reports 
indicate that the coastwide magnitude of incidental fishing mortality for all sizes of fish is 
likely to be in the range of 30 to 50 percent of the reported catch." The Committee further 
noted "Although a large portion of this incidental catch is young fish, this still represents a 
significant source of mortality." (For 1987, a preliminary catch of 2.2 million chinook 
salmon was reported to the Commission for U.S. and Canadian fisheries from central 
Oregon to Southeast Alaska.) 

It is not possible to totally eliminate all incidental fishing mortalities and still allow conduct 
of fisheries to harvest chinook and other species of salmon surplus to spawning needs. 
However, to the extent that losses due to such mortalities can be reduced and minimized, 
additional resource benefits can be realized. In its report, the Chinook Technical 
Committee concluded: "The most practical and productive approach to address incidental 
mortality is to minimize such losses so as to achieve maximum productive utilization of the 
available abundance." The Committee further recommended: "In particular, research and 
management programs to develop ways of minimizing incidental mortality losses should be 
designed in cooperation with the industry. Also, educational programs should be developed 
and expanded to disseminate information on methods of minimizing incidental mortalities." 

The Pacific Salmon Commission is currently investigating ways in which positive incentives 
can be provided to jurisdictions which regulate and structure fisheries to reduce incidental 
chinook mortalities. The positive incentives are intended to help offset associated adverse 
impacts on fisheries such as loss of harvest of other species, disruption of marketing 
structures, and other disruption of historical fisheries. 
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Table 1. Preliminary 1987 Southeast Alaska Troll Fishery chinook and coho 
salmon catches by period. (Revised: 10/16/87) 

THOUSANDS OF FISH 
PERIOD (NO. OF DAYS) CHINOOK COHO 

WINTER SEASON 28.4 - 
(OCT. 1, 1986 - APR. 14, 1987) 

SUMMER SEASON 

APR 15 - MAY 30 (46 DAYS) 

JUNE EXPER. HATCHERY FISHERIES 
(FOUR NEAR-TERMINAL HATCHERY AREAS 
OPENED SEVERAL DAYS PER WEEK DURING 
FIRST THREE WEEKS OF JUNE) 

J U N  20 - JUL 12 (23 DAYS) 

JUL 13 - AUG 2 (21 DAYS) 

AUG 3 - 12 (10 DAYS) 

AUG 13 - SEP 20 (39 DAYS) 

SEP 21-30 (10 DAYS) 

- CLOSED ALL SPECIES - 

4.4 

- CLOSED ALL SPECIES - 

-CLOSED- 388.0 

- CLOSED ALL SPECIES - 

SUMMER SEASON SUBTOTALS 

1987 SEASON TOTALS 

1/ COHO CATCHES REPORTED ON FISH TICKETS BY DATE OF CATCH THROUGH STAT. WEEK 
28 ENDING JULY 11. 

NOTE: TROLL CATCHES OF OTHER SPECIES INCLUDED: SOCKEYE - 7,200; PINK - 410,000; 
CHUM - 8,800. 



Table 2. Observat ions on i n c i d e n t a l  hook and r e l e a s e  r a t e s  f o r  chinook salmon, 
and coho salmon ca t ch  r a t e s  i n  t h e  1987 Southeast  Alaska t r o l l  
f i s h e r y  from J u l y  13 through September 20. 

Sample Per iod :  J u l y  13 through August 2 

Average Catch Per  -Chinook/Coho Ratio- 
Boat Gear Day?, Gear Day Chinook Per  Coho Per  

Area Days Observed Chinook Coho 100  Coho Chinook 

Outside 
Cen t r a l  3 3 26.74 16.4 25.9 63.1 1.5 
Southern 13 10.98 10.5 39.0 27.0 3.7 

In s ide  
Northern 2 1.55 11.5 11.5 100.0 1.0 
C e n t r a l  6 4.92 9.5 25.3 37.6 2.6 
Southern 6 5.00 9.2 60.4 15.2 6.5 

S u b t o t a l  60 49.20 

Area 

Outside 
C e n t r a l  
Southern 

I n s i d e  
Northern 
C e n t r a l  
Southern 

Average Catch Per  -Chinook/Coho Rat io-  
Boat Gear Days Gear Day Chinook Pe r  Coho Per  
Days Observed Chinook Coho 100 Coho Chinook 

S u b t o t a l  112 83.42 
=======Dl======= 

Tota l s  172 132.62 

An average g e a r  day of 13.7 f i s h i n g  hours i s  used based on p a s t  f i s h e r y  
performance d a t a .  



Tab le  3. Numbers o f  ch inook  salmon hooked and r e l e a s e d  by onboard o b s e r v e r  v e s s e l s  d u r i n g  
ch inook  o n l y  c l o s u r e s  o f  t h e  1987 S o u t h e a s t  A laska  summer t r o l l  f i s h e r y .  

P e r i o d  1: J u l y  13 - August  2 (21 d a y s )  

T o t a l  Chinook Hooked and R e l e a s e d  Chinook P e r  Gear  Day 

Obse rve r  A1 1 Less  t h a n  28" 28 " o r  l a r g e r  A l l  L e s s  t h a n  28 I n c h e s  
~ r e a "  Gear Days" S i z e s  Number P e r c e n t  Number P e r c e n t  S i z e s  28 I n c h e s  o r  L a r q e r  

O u t s i d e  
North  N A 
C e n t r a l  26.74 439 175 39.9% 264 60.1% 16.4 6.5 9.9 
Sou th  10.98 116 79 68.1% 37 31.9% 10.6 7.2 3.4 

I n s i d e  
Nor th  1.55 18 10 55.6% 8 44.4% 11.6 6.5 5.2 
C e n t r a l  4.92 4 7 27 57.4% 20 42.6% 9.6 5.5 4.1 
Sou th  5.00 4 6 43 93.5% 3 6.5% 9.2 8.6 0.6 

Sub t  . 49.19 666 

P e r i o d  2: August 13 - September  20 (39 d a y s )  

T o t a l  Chinook Hooked and R e l e a s e d  Chinook P e r  Gear  Day 

Obse rve r  A1 1 L e s s  t h a n  28" 28 " o r  l a r g e r  A l l  L e s s  t h a n  28 I n c h e s  
~ r e a "  Gear  Days" S i z e s  Number P e r c e n t  Number P e r c e n t  S i z e s  28 I n c h e s  o r  L a r q e r  

O u t s i d e  
North  N A 
C e n t r a l  35.72 411 87 21.2% 324 
Sou th  22.84 103 58 56.3% 45 

I n s i d e  
North  13.31 187 167 89.3% 20 
C e n t r a l  7.53 7 5 51 68.0% 2 4 
Sou th  4.01 152 134 88.2% 18 

Sub t .  83.41 92 8 

---------------- ----------------= 

T o t a l s  132.60 1594 

" R e f e r  t o  F i g u r e  2 f o r  d e s c r i p t i o n  o f  a r e a s .  

'I One y e a r  day  d e f i n e d  as 13.7 f i s h i n g  h o u r s .  



Tab le  4. E s t i m a t e d  numbers o f  ch inook  salmon hooked and r e l e a s e d  by a l l  v e s s e l s  d u r i n g  chinook 
o n l y  c l o s u r e s  o f  t h e  1987 S o u t h e a s t  A laska  summer t r o l l  f i s h e r y .  

P e r i o d  1: J u l y  1 3  - August 2 ( 2 1  d a y s )  

E s t i m a t e d  Chinook Hooked and 
R e l e a s e  P e r  Gear  Day" 

L e s s  Than 2 8  Inch .  
Area" T o t a l  2 8  i n c h .  o r  L a r g e r  

E s t i m a t e d  T o t a l  Numbers o f  
Chinook Hooked a n d  R e l e a s e d  

E s t i m a t e d  
F l e e t  Gear A l l  Under 2 8  Inch .  
Davs" S i z e s  28 i n c h .  o r  o v e r  

O u t s i d e  
North  16.4"  6.5" 9.9" 
C e n t r a l  1 6 . 4  6.5 9.9 
Sou th  1 0 . 6  7.2 3.4 

I n s i d e  
North  1 1 . 6  6.5 5.2 
C e n t r a l  9.6 5.5 4 .1  
Sou th  9.2 8.6 0.6 

S u b t o t a l s  12.4"  6.7" 5.7" 10,815 134,228 72,505 61,868 

P e r i o d  2: August 1 3  - September  2 0  ( 3 9  d a y s )  

E s t i m a t e d  Chinook Hooked and  E s t i m a t e d  T o t a l  Numbers o f  
R e l e a s e  P e r  Gear  Day" Chinook Hooked a n d  R e l e a s e d  

E s t i m a t e d  
L e s s  Than 2 8  I n c h .  F l e e t  Gear  A l l  Under 2 8  I n c h .  

Area  T o t a l  2 8  i n c h .  o r  L a r g e r  Days" S i z e s  28 i n c h .  o r  o v e r  

O u t s i d e  
Nor th  11.5" 2.4" 9.1" 7,722 88,803 18 ,533  70,270 
C e n t r a l  11.5  2.4 9 . 1  5 , 0 3 1  57,857 12,074 45,782 
Sou th  4.5 2.5 2.0 3,237 14 ,567  8,093 6,474 

I n s i d e  
North  1 4 . 0  12 .5  1 . 5  3,549 49,686 44,363 5,324 
C e n t r a l  1 0 . 0  6.8 3.2 5 4 6  5,460 3 ,713  1,747 
Sou th  37.9 33.4 4.5 507  19,215 16 ,934  2,282 

S u b t o t a l s  11.4" 5.0" 6.4" 20,592 235,587 1 0 3 , 7 0 9  131,879 



Table 4. (Page 2  of 2 . )  

Periods Combined: July 1 3  - Aug. 2, Aug. 1 3  - Sept. 20; (60  days) 

Estimated Chinook Hooked and Estimated Total Numbers of 
Release Per Gear Day" Chinook Hooked and Released 

Estimated 
Less Than 28 Inch. Fleet Gear All Under 28 Inch. 

Area Total 28 inch. or Larger ~ays" Sizes 28inch. orover 

Outside 
North 12.1" 2.9" 9.2" 8 ,877  107 ,745  26 ,040  8 1 , 7 0 5  
Central 13 .2  3 .8  9.4 7 ,614 100 ,218  28 ,864  71 ,354  
South 7.2 4 .6  2.6 5 , 7 7 8  41 ,501 26 ,388  1 5 , 1 1 3  

Inside 
North 1 3 . 3  1 0 . 8  2.6 4 ,998  66,494 5 3 , 7 8 1  1 2 , 8 5 8  
Central 9.7 5 .8  3.9 2 ,499  24 ,209  1 4 , 4 5 4  9 .755 
South 1 8 . 1  1 6 . 3  1 . 8  1 , 6 4 1  29 ,648 26 ,686  2 , 9 6 2  

Subtotals 11.8" 5.6" 6.2" 31 ,407  369,815 1 7 6 , 2 1 3  1 9 3 , 7 4 7  

11 Estimated chinook hook and release catch rates from Table 2. 
a1 Estimated fleet gear days from Appendix C. 
JI Weighted by fleet gear days. 
4 1  Observed catch rate and size composition in the central outside area used for 

northern outside area due to lack of observations in that area. 
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Table 6. Estimates of total mortalities of chinook salmon hooked and released 
during chinook non-retention periods of the 1987 Southeast Alaska 
summer troll fishery. 

Chinook 28" Chinook less 
or longer than 28" 

(1) Estimated total chinook 
hooked and released (Table 4 
and Appendix 4) 

Point estimates 
Lower 90% confid. interval 
Upper 90% confid. interval 

(2) ~stimated mortality rates 
(Wertheimer 1988) 

Point estimate 
Minimum estimate 
Maximum estimate 

(3) Estimated total hook 
and release mortalities 
[ (1) x (2) 1 

1 / Point estimate 2/ 
Minimum estimatej/ 
Maximum estimate 

Point estimate of total mortalities calculated as product of point estimate 
of number of chinook hooked and released and the point estimate of the 
mortality rate. 

* /  Minimum estimate of total mortalities calculated as product of lower 90% 
confidence interval estimate of number of chinook hooked and released and 
the minimum mortality rate estimate. 

3 /  Maximum estimate of total mortalities calculated as product of upper 90% 
confidence interval estimate of number of chinook hooked and released and 
the maximum mortality rate estimate. 
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F i gu re  3 .  Southeast Alaska Summer Troll Season 
Days Open for Chinook Fishing and 

Days of Chinook Non-retention, 1978-87 

NUMBER OF DAYS 
200 1 - . . - . . . . . . . 

1978 1979 198519861987/ 
I 

DAYS NON-RETENTION 0 0 9 44 37 43 38 42 60 
I I 

DAYS OPEN 33.6 41 ! 23 : 

DAYS OPEN DAYS NON-RETENTION 

[FILE: DAYS.CHT; DISK: 1987 CHIN. MORT.] 



Figure 4. SOUTHEAST ALASKA SUMMER TROLL FISHERY 
I 

CHINOOK PER FLEET DAY DURING COMPARABLE 
PERIODS IN JUNE AND JULY, 1984-87 

I 

Thousands 

1984 1985 1986 1987 
i I 

[FILE: FIG4.CHT; DISK: 1987 CHIN MORT) I I1 
i I 

- - -  - - - - .. - - - - 
1 I 
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APPENDIX A 

Area Closures implemented during the 1987 
Southeast Alaska Summer troll fishery to 

minimize incidental hook and release 
mortalities of chinook salmon. 
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STATE OF ALASKA 
Department o f  F l  sh and Grme 
Don W. Col 1 Insworth, Canmlssloner 

Ken Parker 
D i rector 

FOR IMMEDIATE RELEASE 

Southea* Reg 1 OM I O f f  I a, 
P.0, Box 20 

Doug 1 as, A l aska 99824 

Contact: Paul Larson 
(907 1 465-4250 

Ju l y  2, 1987 

SOUTHEAST P L A S M  OOMMERCI PL T R a L  Fl SHERY AREA (LOSUES ANNOUNCED 

Juneau . . . The Alaska Department o f  Flsh and Game announced today the 
Southeast Alaska canmercial t r o t  I f ishery  w l l  I be closed i n  t h e  f o l  lowing areas 
e f f ec t  l v e  12:01 a.m. Saturday, Ju l y  4, 1987: 

1 . Waters o f f  the  west coast of Baranof I st and between t h e  l at1 tude o f  
Po in t  Lauder and the l a t l t ude  o f  Redf l s h  Cape t o  a dlstance of  three 
m 1 l es o f f  the shore. 

2. Waters o f f  the Kruzof Is1 and shore f run Shoa 1 s Point  we& t o  Cape Edge- 
cunbe and from Cape Edgecumbe north t o  Cape Georgiana t o  a dlstance of  
three m 1 1 es o f f  the shore. 

3. Waters o f f  the  west coast of Yakob f 1st and between the  1 at1 tude o f  
Yakobl Rock and the l a t l tude  o f  Cape Cross t o  a d l  stance o f  one m l  1 e 
from the main Yakobi Is1 and shore. 

4. The waters o f  Palma Bay, Dlxon Harbor, Torch Bay, Murk Bay and Graves 
Harbor w l  I I be closed east of a I ine beginning a t  the mouth of Kaknau 
Creek I ocated approximately one m i  1 e northeast o f  Icy Poi n t  a t  58°23t53n 
north l at1 tude, 1 37°04q27w W. l ongl tude t o  Astrol abe Pot n t  t o  a po in t  on 
the south shore of Dlxon Harbor a t  58°20f N. la t i tude,  136°51'10w W. 
l ongl tude t o  Veni sa Pol n t  t o  t he  westermost t i p  o f  Pol ka Pol nt. 

5. The 1 nner and outer banks of the Fairweather Grounds, bounded by the  
f o l  I a r l n g  I Ines: 

Loran C 1 I ne 7960-Y-29700 on the  north. 
Loran C l I ne 7%0-X-14440 on the seaward sf de. 
Loran C 1 lne 7960-Y-29200 on the  south. 

These area c losures are necessary t o  reduce the chi nook catch r a t e  and extend 
the ch l n w k  f I shery. The Board of Fisheries df rected the  Department t o  attempt 
t o  extend the chi  nook f 1 shery unt I l a t  1 east Ju l y 26. The c l osures are de- 

I 
signed t o  delay achlevment of the chinook quota whl l e  mlnlmlzlng t he  Impacts 

I on harvest o f  coho. 

The c l  osure of the area beheen Icy Pol n t  and Cape Fa1 weather  I s I nc l uded t o  
he1 p reduce the overa l l f 1 eet catch r a t e  f o r  ch I nook sal mon. Once the 
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chinook f 1 shery i s  c l  osed It i s an t i  c l  pa)ed tha t  t h l  s area w I l I reopen t o  
a l low normal coho hwvestlng. Area c l  osures the same or slmi l ar t o  those 
used i n  recent years w l l  l be u t i l  lzed fo l low ing  the chinook closure t o  
minlmlze the ch in& hook and r e i  ease rate. 

Catch rates during the f l r s t  10 days of  the sunner t r o l  l season are 
estlmated t o  have been over 30 percent higher than the 1986 rates. 
Reduced catches as a r e s u l t  of announced area closures are expected t o  
extend the f ishery. However, the ch in& season w i l 1 be c l  osed whenever 
the ch I nook quota f s taken. These c 1 osures w i l l ranal n I n ef  f e d  unt i l 
the chinook quota I s  taken. A t  tha t  time t r o l  l i n g  w l I  I remain open t o  
retent ion of salmon species other than ch i nook but f i shennen w i 1 l have t o  
unload arty chtnook aboard before continulng t o  fish. 

Area closures t o  reduce the nunber of chinook hooked and released a f t e r  
achievement of the chinook quota w I I i be announced I ater. 

Recorded messages may be heard by cat I I ng 586-3505 I n  Juneau, 225-6870 f n 
Ketch lkan, 747-5022 I n  Sitka and 772-3700 i n  Petersburg. 
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STATE OF ALASKA Southma& R . g l o ~ I  Offlca 
tbparimont of F l  sh and Gma P. 0. Box 20 
Don W. Col I Insworth, Cunrnlsslorm Doug 1 as, A I a s h  99824 

k n  Parker 
0 l r e o r  

FOR 1 MWEDl ATE RREASE 

Contact: Paul Larson 
(907) 465-4250 ' 

The Alaska I kpu rhon t  o f  Flsh and Gma and the Natlonal Marlna Ftshartes 
Servica announad today the South@& Alaska and Y d u t a t  t r o l  I f l s h w y  u l l  I k 
c l  o s d  t o  tho taking of chl rook salmon e f fec t i ve  12:Ol a.& JuI y 134 
orel lrnlnay catch reports and catch projections I ndlcatm th i s  a d l m  i s  n . d r  
sary t o  ensure tha t  the chlnook sat mon catch by a1 I Soui%east A l  ask8 f lsher las 
does nut excoed the catch cal 1 lng establ 1 shed by the US/Canada Psclf Ic Sal-n 
Camlssfon and approved by the Alaska Bowd of F l  sherlas, If caarpl eta catch 
tabulations a f t w  the closure lndlcats tha t  the a1 lowable chlnodr heirvest has 
not beon f u l  l y  t akn ,  an addlt lonal t r o l  l lng period f o r  chlnook u l l l  ba 
announcbd I at- I n  the season. 

In addlt lon t o  the r q l o n  wlde t r o l  I closure fo r  chin& sulinon only, a nmkr 
of areas of f r q w n t  hlgh chinook aval lab11 1 3 ,  w l  l I k closed t o  a1 I ) ro l  1 ing. 
Theso a r m  closures, the m a  as u t i  1 izod during the 1986 season, are Intended 
t o  he1 p minimlzo the incidental hook and re1 ease of chi nook whfch occurs as 
tml I e r r  continue t o  harvest coho sal mon and other non-ch inook species. b e a r  
closed t o  a l  1 t r o t  I lng effectlv. 12:01 a.m Monday, July 13 are as f o l  [ a s :  

1. Waters o f f  tho west coast of Baanof Island behreen the  
la t l tude of Polnt Laudw and the la t l tude o f  Faedflsh Cape t o  
a dl s t a n a  of o m  m 1 l of f the shore, 

2.  Waters off the Kruzof Island shore from Shoals Polnt west t o  
Capo Edgoaunk and from Capo Edgecumbe north t o  Cape Georglana 
t o  a dl s t a n a  o f  one m 1 l e o f f  the shore* 

3. Waters o f f  the west coast of Yakobl 1st and between the I a t i  tude 
o f  Yakobl Rock and the la t l tude of Cape Cross t o  a distance of 
o m  ml le  fram the main Yakobl Island Shore- 

4. Tho waters o f f  Palma Bay, Dlxon Harbor, Torch Bay, Murk Bay 
and Graves Habor w l l  1 be closed east of a l lne beglnnlng a t  
the mouth of Kaknau Creek located approx Ima* ly  one m l le  
northeast of Icy Point a t  58-153" N, Iat l tud., 137~04127" 
W. longitude t o  Astrolabe Pol n t  t o  a pol nt on the south shore 
of Dlxan Harbor a t  58°201 K I a t l t u b ,  1 3 6 * 1 ' 1 ~  W. long1 t u b  t o  
Venlsa Pol n t  t o  the westerrmost t i p  of Polka Pol nt. 
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5. Tha ouhr banks o f  the Fa1rwaM.c Grounds bounded by the 
f o l  l a r l ng  I 1 nest 

Loran C I lne 7960-Y-29800 on the n a m  
Loran C 1 I m 7WO-Y-29150 on ttto south 
Loran C l lne 7960-X-14660 on the I nshore sf d. 
Loran C I f na 7%0-X-14400 on tho seaward slde 

6. That port lon o f  Section 14-8 In  Icy Sh-alt north o f  the 
I a t l  tuda o f  Noon Pol n t  on PI msant  Island and east of  
135%0f W. longitude. Thls c l o u s  the Icy Passag. - 
Excursion Polnt area. 

f Ishemten shoul d no- tha t  a por t lon o f  the nlnnar Fa1 n m t h u  groundsa whlch, 
I n  addltton t o  ~ v e r a l  0 t h r  wmas, was closod t o  a1 I f lsh lng  s l n n  July  4 t o  
s l w  the chlnook catch rat., w l  l I k o w n  f a r  a1 I spocles axcap* chlnodc 
boglnnlng Jul y 13. Thls act lon has b a n  takmn t o  a l  la harvest of coho salmon 
I n  areas normal l y  u t l  l Izmd by the t r o l  I f lshwy fo r  tha t  purpose. Flshennon 
should a lso noto m a t  m e  Icy S t ra i t s  P lmsant  Is land aea closura usad I n  1986 
w l l  I a1 so be effoctIvm k g l n n l n g  Ju ly  13; t h i s  area was nat  c l o m d  a w l  1ar In 
the season. 

F l  shennm are run l ndod t h a t  dur 1 ng the  ch In& sa I mon c l  osure, ch I nook sa I mn 
muy not ba on board a vesse l whlch I s  f 1 shlng fo r  other spaclas. A l  l cfrlnoolc 
sa I mon I ncldontal l y  hodred dur Ing the c l  osure must k rrl eased F Ishamon are  
encouraged t o  u t l l  lze f l sh lng  techniques which mlnlmlzes the lncldontal hooking 
of chlnodc and t o  careful ly release any chlnodc whlch are hook.& 

The [kparhwnt of Flsh and Guna wlshes t o  contact f lshennen w l  1 1 lng t o  p a r t l c l -  
pate I n an onboard observer progrm t o  monl t o r  I nc! dental ch i  nook h o d t  and 
re leaseas r q u l r e d  undar the Pac l f l c  Salmon Treaty. F l s h e m n  w l l l  be r e l w  
bursed for expenses Incurred whl l a  par t fc lpat lng l n  the progran. Fishermen 
Interested In  par t lc lpat ing should contact A l  Davis, Trol l Fishery Blologlst ,  
a t  the Sltka ADFG o f f  Io (ph. 74766881 or  b io l  oglsts a t  other Department 
o f f  lcas. 



APPENDIX B 

Informational leaflet distributed to fishermen 
during the 1987 Southeast Alaska summer troll 
fishery suggesting ways to reduce and minimize 

incidental hook and release mortalities of 
chinook salmon. 
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SUBJECT: COBQ ONLP FISRERY 

  he' ATA Board of D i r e c t o r s  has  - 

determined through our  expe r i ence  
t h a t  t h e  fo l lowing  g ,u ide l ines ,  when 

adopted, w i l l  g r e a t l y  reduce t h e  l i k e l i h o o d  of hooking k ing  
salmon and w i l l  v i r t u a l l y  e l i m i n a t e  S h e  m o r t a l i t y  of k ing 
salmon caught  d u r i n g  a coho on ly  f i s h e r y .  . 
Although m o r t a l i t y  caused by hook wounds dec reases  a s  f i s h  
s i z e  i n c r e a s e s ,  w e  have found t h a t  m o r t a l i t y  i n c r e a s e s  wi th  
t h e  s i z e  of  f i s h  due t o  f i g h t i n g  of t h e  gear .  The re fo re ,  
l a r g e  f i s h  must be  r e l e a s e d  a s  soon as t h e y  h i t  t h e  gear .  
How? By b reak ing  them o f f .  Use small hooks (No, 6 )  on your 
coho spoons (No, 5 spoon). Use DURANLCKEL brand hooks on 
your coho spoons o r  hoo tch ie s ,  These a r e  a s o f t  hook which king 
salmon w i l l  s t r a i g h t e n  o u t ,  o r  u s e  b lued  o r  b r i g h t  hooks ( n o t  
s t a i n l e s s )  behind your f l a s h e r s ;  t h e s e  w i l l  q u i c k l y  d i s a p p e a r  
from t h e  f i s h ' s  mouth. U s e  l i g h t  l e a d e r s  fo r  f l a s h e r  t a i l s  
(50-60 lb .  t e s t ) .  I n  t h e  event  you hook a l a r g e  k ing  t h a t  is 
s l u g g i s h  and d o e s n ' t  break o f f ,  r e l e a s e  it wi thou t  l i f t i n g  it 
o u t  of t h e  wate r .  T h i s  is easy  on a boa t  wi th  a low s t e r n ,  
I f  your boa t  h a s  a h igh  s t e r n ,  w e  recommend t h a t  you make a 
f i s h  r e l e a s e r ,  which l o o k s  l i k e  t h i s :  

: 
The handle  should  be  wood and t h e  l e n g t h  t o  s u i t  your 
i n d i v i d u a l  needs.  The bus ines s  end is: 1 /8  inch  by 1 inch  
by 6 inch f l a t  b a r  wi th  a notch.  By i n s e r t i n g  t h e  'V" notch  
i n  t h e  bend of t h e  hook and g iv ing  a s h a r p  push, t h e  f i s h  is 
re leased .  T h i s  a l s o  works w e l l  f o r  s av ing  t h a t  f a v o r i t e  
spoon, p lug ,  e t c . .  from a b i g  h a l i b u t .  

S ince  t h e  g e n e r a l  r u l e  is t h a t  g r e a t e r  c a t c h e s  of k ing  salmon 
w i l l  occur c l o s e r  t o  t h e  beach and c l o s e r  t o  t h e  bottom; it 
is b e s t  t o  s t a y  a t  l e a s t  1 /2  t o  3 /4  miles from shore .  S t a y  
o u t  of sha l low beach d r a g s  s u c h  g ~ :  Surge Bay, Hoktahine,  
Soapstone, t h e  immediate a r e a  of Cape Edgecumbe, Cape 
Addington, Noyes, Whale Bay, Redfish Cape, Etc... F i s h  
shal low i n  deeper  water!!!! The coho c a t c h  is p r i m a r i l y  
a long t h e  100 fathom edge; h e r e  you would f i s h  from 24 
fathoms t o  t h e  s u r f a c e .  I n  a 50-60 fathom drag ,  f i s h  o n l y  
18-20 fathoms from t h e  su r f ace .  

Use s h o r t  l e a d e r s ,  spaced c l o s e  t o g e t h e r  on your wi re ;  u se  
more f l a s h e r s .  The l e a d e r  l e n g t h  should be 1 1/2  t o  2 
fathoms. The spac ing  of l e a d e r s  down t h e  wire  should be  1 
1/2  t o  2 1 / 2  fathoms. 

The shaking of k ing  salmon o f f  coho gear  w i l l  g i v e  a ve ry  
high s u r v i v a l  r a t e  due t o  t h e  l i g h t e r  g e a r  and sma l l e r  hooks 
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which have shallow pene t ra t ion  i n t o  t h e  f i s h ' s  mouth. I f  a l l  
. e l s e  f a i l s ,  c u t  of f  t h e  spoon or hootchie  t o  r e l e a s e  t h e  
f i s h ;  don ' t  l i f t  t h e  f i s h  out  of t h e  water.  

There a r e  undoubtedly o ther  ideas  wi th in  t h e  f l e e t ,  and we 
would l i k e  to hear of them. I f  you have one, c a l l  o r  w r i t e  . 
t h e  o f f i c e ,  o r  c a l l  your- board member. 



APPENDIX C 

Estimated number of gear days by period and area 
in the 1987 Southeast Alaska troll fishery 

during chinook non-retention periods. 



able C-1. Estimated number of gear days by period and area in the 
1987 Southeast Alaska troll fishery during chinook salmon 
non-retention periods. (ADEGG 11/.9/87) 
(FILE: TAB187.WKl; DISK: 1987 CHINOOK MORTALITIES) 

Period: July 13 - August 2, (21 days) ........................................................................ 
Average Estimated 

Area 1/ No. Boats 2 /  Days Gear Days ........................................................................ 
North Outside 55 21 1,155 
Central Outside 123 21 2,583 
South Outside 121 21 2,541 ............................................. 
Outside Areas Subtotal 299 21 6,279 

North Inside 
Central Inside 
South Inside 

Inside Areas Subtotals 216 21 4,536 
............................................. 

Period Subtotals 515 26 10,815 

Period: August 13 - Sept. 20; (39 days) 
- - - - -  

Average Estimated 
Area 1/ No. Boats 2/ Days Gear Days ........................................................................ 
North Outside 198 39 7,722 
Central Outside 129 39 5,031 
South Outside 83 39 3,237 ............................................. 
Outside Areas Subtotal 410 39 15,990 

North Inside 91 39 3,549 
Central Inside 14 39 546 
South Inside 13 39 507 ............................................. 

Inside Areas Subtotals 118 39 4,602 ............................................. ............................................. 
Period Subtotals 528 39 20,592 

1/ Area boundaries shown in Figure 2. 
2/ Number of boats estimated from aerial overflights; numbers shown 

represent average number of boats actually fishing on a given day. 
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Estimated numbers, and associated precision, of chinook 
salmon hooked and released during chinook non-retention 

periods of the 1987 Southeast Alaska troll fishery. 



APPENDIX D 

Precision associated with estimates of total hooked and released chinook salmon during 
chinook non-retention periods of the 1987 Southeast Alaska troll fishery. 

Replicate measurements of the number of chinook salmon hooked and released in an area 
stratum result in an estimate of the precision of the total estimated number 'of chinook salmon 
hooked and released in the troll non-retention fishery. sample variances, standard errors of 
the means, and confidence limits were calculated by standard methods using each observer 
day or partial observer day as an observation. Because no samples were recorded from 
Northern Outside Area (Area I) ,  the numbers of gear-days from this area were combined with 
those of the Central Outside Area (Area 2) to calculate estimates of total catches and precision 
of these estimates. The variances of total catches across all area strata and across the two 
time strata are calculated by summing the variances of each of the statistically independent 
strata. Total boatdays in each time-area stratum are assumed to be known constants 
although some uncertainty is associated with these values. 

Appendix Tables D.l to D.4 present the average catch by period of legal (greater than or 
equal to 28 inches) chinook salmon per observer day, the estimated total catch by area, and 
the precision associated with these estimates in 1987. The coefficient of variation of individual 
area estimates of catch ranged from 8% to 42% but generally was from 15% to 30%. The 
total estimated catch of sublegal-size chinook salmon was 176,213 fish with an associated 
standard error of 13,023 fish, or a coefficient of variation of 7.4%. The corresponding values 
for legal-size fish were 193,747 fish with a standard error of 25,933 fish and a coefficient of 
variation of 13.6%. 

A cursory examination of the variances when compared to the corresponding mean values 
show that larger mean values tend to have larger variances associated with them. this result 
is what might be expected from sampling theory. The large number of samples in the Central 
Outside Area resulted in estimates of mean catch per gear-day which were similar in level of 
precision to those of other areas, although the variability in individual observations tended to 
be greater for Area 2. 



Appendix Table D.1. Estimated catch and associated precision of legal chinook 
salmon in the period 1 non-retention troll fishery (July 
13 to August 2). 

Number Sampled Standard 90% Conf. 
Area Sampled Average Minimum Maximum Variance Error Interval 

Gear Estimated Standard Standard Confidence Interval 
Area Days Catch Deviation Error Upper Lower 

Total 10,815 61,642 26,031 6,733 69,954 47,801 



Appendix Table D.2. Estimated catch and associated precision of legal chinook 
salmon in the period 1 non-retention troll fishery (August 
13 to September 20). 

Number Sampled Standard 90% Conf. 
Area Sampled Average Minimum Maximum Variance Error Interval 

Gear Estimated Standard Standard Confidence Interval 
Area Days Catch Deviation Error Upper Lower 

1 & 2  12,753 116,052 173,490 24,535 151,173 74,931 
3 3,237 6,474 10,402 1,868 9,645 3,303 
4 3,549 5,324 9,021 2,255 9,277 1,370 
5 546 1,747 1,534 4 63 2,585 909 
6 507 2,282 1,567 701 3,776 787 

Total 20,592 131,879 173,964 25,044 173,076 90,681 

Total estimated legal catch (combined periods) is 193,747 chinook salmon. 
Associated standard error of 25,933 chinook salmon. 
Upper 90% confidence interval of 236,407 chinook salmon. 
Lower 90% confidence interval of 151,086 chinook salmon. 
Coefficient of variation of 13.6%. 
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